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CLEANSING EMULSIONS 

5 



10 T^CHNlCAJ^Fiap 

The present invention relates to compositions for personal cleansing in the form of oiJ-in- 
water emulsions. These emulsions arc stable during storage, yet have the characteristic of de- 
emulsiiying, that is breaking, upon contact with the skin to release the oil phase for cleansing. 
These compositions have the advantage of providing improved cleansing efficacy without irritating 

15 the skin or leaving the skin feeling tight or irritated. 

BACKGROUND OF THE INVENTTON 
Personal cleansing compositions for removing dirt, oil, make-up, and like from skin arc in 
wide use today and are marketed in a variety of forms luch as creams, lotions, gels, bars, and 
astringents. Cold cream type cleansers are centuries old. Some of the earliest compositions were 

20 based on an animal iai or vegetable oil mixed with water and a fi^grance. The £u or oil component 
of these early formulas was useful for removing oily debris from the skin» while the water 
component provided a lighter, smoother feel, and made the product easier to remove. These eariy 
compositions were unstable because the Cat or oil component readily separated from the water 
component. These eariy compositions also had a short storage life because they would quickly 

25 become rancid. These eariy compositions were eventually improved by the addition of emulsifiers. 
stabilizers, antioxidants, and preservatives. Surfactants were also added lo these compositions in an 
attempt to further improve their cleansing ability. 

Cleansing compositions in the form of oil-in-watcr emulsions arc preferred over water-in-oil 
emulsions because the former generally have a lighter, non-greasy, cleaner feel than the later. 

30 However, effective personal cleansing compositions are difficult to formulate as oil-in-water 
emulsions. An oil-in-water emulsion cleanser typically utilizes an emulsiiier to keep the oil and 
water phases emulsified together for storage stability. This stability can actually hinder the 
cleansing ability of the emulsion if the oil phase is too tightly held and not released and available 
during the cleansing process. Furtherrnorc, surfactants added to improve the cleansing ability of an 

35 emulsion cleanser can actually reduce cleansing ability, because the surfactant can also function as 
an emulsifier. thereby rendering both the surfactant and the oil phase less available for cleansing. 
One solution to this problem has been the development of nonemulsifted two-phase cleansers. 
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Tbe« cleansers are aesthetically unappealing, both visually and tactilety. and have the disadvantage 
of requiring vigorous agitation of the product prior to use. 

VS. Patent No. 5,004,398, to Lochhead ct al.. issued April 2, 1991. discloses mineral oU 
containing oil-in-water emulsions which also contain crosslinked long chain polymers, whereby the 
5 emulsion breaks upon contact with human skin. However, this document fails to teach the 
criticality of avoiding emulsifying surfactants, which can adversely affect the performance of a 
cleansing type emulsion. The compositions of the present invention comprise detersive, non- 
emulsifying surfactants having certain HLB requirements, as detailed below. 

U.S. Patent No. 5.011,6S1. to Ciotti et al, issued April 30. 1991, discloses oil-in-water 
10 emulsions for removing make-up comprising a surfactant with an HLB greater than about 10, a 
polyaiphaolcfiii. and a carboxylic acid copolymer containing C10.C30 substiniems. However, the 
document does not teach that a cleansing emulsion is achievable without the polyalpliaolefm. In 
fKt, the cleansing emulsions of the present invention arc achieved without relying on a 
polyalphaolefin and are required to be free from this component. 
15 The compositions of the present invention utilize a carboxylic acid copolymer, as described 

herein, as an emulsifier. This eraulsifier provides sufficient stability for storage of the product, and 
yet allows the product to de-emulsify or break on contact with the skin. Additionally, these 
compositions utilize a detersive, non-emulsifying surfectant for providing a boost in cleansing 
without interfering with the release of the oil phase during the cleansing process. 
20 It is therefore an object of the present invention to provide compositions which arc useful for 

personal cleansing. 

It is another object of the present invention to provide oil-in-water emulsions which are 
stable and which also de-cmulsify upon contact with the skin. 

It is another object of the present invention to provide methods of personal cleansing. 
25 These and other objects of this invention will become apparent in light of the following 

disclosure. 

SUMMARY OF THE INVENTIQN 
The present invention relates to a composition for personal cleansing in the form of an oil- 
in-water emulsion that is free from 1-alkenes having 10 or more carbon atoms, comprising: 
30 (a) from about 0.01% to about 3% try weight of a copolymer comprising a monomer 

selected from the group consisting of acrylic acid, salts of acrylic acid. C1-C4 aDcyl-substituted 
aciylic acid, salts of C1-C4 alkyl-substituted acrylic add. C1-C4 alkyl esters of acrylic acid. CI-C4 
alkyl esters of C1-C4 alkyl-substituted acrylic acid, maleic anhydride, and mixtures thereof; and a 
monomer selected from the group consisting of CI0-C30 alkyl esters of acrylic acid. C10-C30 alkyl 
35 esters of CI-C4 alkyl-substituted acrylic acid, arul mixtures thereof. 

(b) from about 0.05% to about 20% by weight of a non-emulsifying detersive 
sui£actant having an HLB greater than about 11. 
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(c) from about 0.3% to about 40% by wcighi of an oil selected from the group 
consisting of mineral oil, pctrolanun, C7-C40 branched chain hydrocaitons, C1-C30 alcohol esters 
of CI^30 caiboxylic acids, monoglycerides of C1-C30 carboxylic acids, diglycerides of CI-C30 
carboxylic acids, triglycerides of CI-C30 carboxylic acids, ethylene glycol monoesters of C1-C30 
3 carboxylic acids, ethylene glycol diesters of CI-C30 carboxylic acids, propylene glycol monoesters 
of Cl-ao cart>oxylic acids, propylene glycol diesters of CI-C30 carboxylic acids, CI-C30 
caitx)xylic acid sugar esters, CNC30 carboxylic acid sugar polyesters, polydialkylsiloxanes, 
polydiaryl sUoxancs, polyalkarylsiloxanes. cylcomcihicones having 3 to 9 silicon atoms, vegetable 
oils, bydrogenated vegetable oils, polypropylene glycols, polypropylene glycol C4-C20 alkyl ethers. 
10 CI-C20 carboxyUc acid esters of polypropylene glycols, di-C8-C30 alkyl ethers, and mixtures 
thereof, and 

(d) from about 20% to about 99.44% by weight water. 

The present invention also relates to methods of personal cleansing utilizing these 
compositions. 

13 All percentages and ratios used herein arc by weight of the total composition and all 

measurements made are at 23*C or room temperature, unless otherwise desigiuted. All weight 
percentages, unless otherwise indicated, are on an actives weight basis. The invention hereof can 
comprise, consist of, or consist essentially of, the essential as well as the optional ingredients and 
additioiul components described herein. 
20 DETAILED DESCRIPTION OF THE rNVEhmON 

The oil*in-water emulsion compositions of the present invention are useful for personal 
cleansing, particularly of the face and neck areas. 

These compositions de-emulsify when placed in contact with the skin, which is to say that 
they break or separate. Without being limited by theory, it is believed that the electrolytes present 
23 on the skin interact with the carboxylic acid copolymer, thereby causing the emulsion to de- 
emulsify, thereby freeing the oil phase to dissolve and aid in cleansing oily debris from the skin. 
Also, because these emulsions contain a noneraulsifying detersive surfactant component, additional 
cleansing power is also obtained therefrom. 

The compositions of the present invention are free from polynKrized 1-alkenes having 10 or 
30 more cartwn atoms, which means that these compositions do not contain appreciable amounts of 
these materials, i.e. not more than about 1%. Polymerized 1-alkenes having 10 or more carbon 
atoms are polymers of alkenes such as I-deccne. l-undecane. l-dodecane, l-tridecane, and the like. 
An example of such a material is poly(l-deceDe). 

The emulsion compositions of the present invention can be in the form of "rinse-ofiT 
33 compositions as distinguished from "leave-on* or "water-less" cleansers. By "rinse-ofiT is meant 
that these compositions are used in a cleansing process whereby the c mposiiion is uliimateiy rinsed 
or washed from the skin with water to complete the cleansing process. The emulsion compositions 
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can also be in ibe form of ■wipe-oflT compositions which arc distinguished from "leave-on* 
compositions. Tbesc Vipc-off" compositions are typically removed by %viping with a device such as 
a cotton ball, a cotton pad, a tissue, era towel, and the like. 

The term "pharmaocuticalJy-acceptable/ as used herein, means that the compositions. 
5 topical carriers, and coraponenu thereof so described axe of sufficiently high purity and are suitable 
for use in contact with human skin without undue toxicity, incompatibility, insubiliiy. allergic 
response, and the like. 

The term "physical stability," as used herein, means that the compositions of the present 
invention exhibit physical characteristics such as retention of viscosity and resistance to phase 
10 separation. For example, the compositions of the present invention typically maintain their physical 
stability for at least 3 months at 40*C. 
COPOLYMER 

The compositions of the present invention comprise from about 0.01% to about 5%, 
preferably from about 0.03% to about 0.73% arul more preferably from about 0.10% to about 0.50% 

13 of a copolymer comprising a first monomer and a second monomer, wherein the first monomer is 
selected fix)m the group consisting of acrylic acid, salts of acrylic acid, C1-C4 aikyl-subsututed 
acryUc acid, salts of C1-C4 alkyl-substitutcd acrylic acid, C1^4 alkyi esters of acrylic add, CI-C4 
alkyl esten of C1-C4 alkyl-substimted acrylic acid, maleic anhydride, and mixtures thereof; and the 
monomer is a long chain ester monomer selected from the grtntp consisting of ClO-OO alkyl esters 

20 of acrylic acid, C10-C30 alkyl esters of C1-C4 alkyl-substitutcd acrylic acid, and mixtures thereof 
The salu of the acids described in the previous sentence arc selected from the group consisting of 
alkali metal salts, alkaline metal salts, ammonium salts, and mono-, di*. tri-. and letra-alkyl 
ammonium salts. The C1-C4 alkyl-substituted acrylic acids described in the first sentence of this 
paragraph include methacrylic acids, ethacrytic acids, ai^ the like, wherein the alkyl subsiituent can 

25 be either on the C2 or C3 position of the acid molecule. The C1-C4 alkyl esters described in the 
first sentence in this paragraph include methyl and ethyl esten as well as branched C3 and C4 
estefSw 

Preferably these copolymers are crosslinked and further comprise a crosslinking agent that is 
a polyalkenyl polycther of a polyhydric alcohol containing more than one alkenyl ether group per 

30 iru)lecule. wherein the parent polyhydric alcohol contains at least 3 cart>on atoms and at least 3 
hydroxyl groups. Preferred crosslinking agents are those selected from the group consisting of allyl 
ethers of sucrose arul allyl ethers of pentaerythritol, and mixtures thereof These polymers useful in 
the present invention arc more fully described in U.S. Patent No. 3.087.443, to Haffcy et al., issued 
February 11. 1992; U.S. Patent No. 4,509,949, to Huang « al.. issued April 5, 1985; U.S. Patent Ko. 

35 2.798.053. to Brown, issued July 2. 1957; which are incorporated by refererKe herein in their 
entirety. See also. CTFA International Cosmetic ln£rcdient Dictionary, fourth edition. 1991. pp. 12 
and 80; which is also incorporated herein by reference in its entirety. 
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Examples of commercially available copolymers useful herein include copolyroen of C 10.30 
aUcyl acrylates with one or more monomers of acrylic acid. methacryJic acid, or one of their short 
chain (i.e. alcohol) esters, wherein the crosslinking agent is an allyl ether of sucrose or 
pentaerytritol. These copolymers are known as acTylatcs/ClO-30 alkyi acrytate crosspolymers and 
5 are conunerciaUy available as Carbopol^ 1342, Pemulen TR-1, and Pemulen TR-2. from B.F. 
Goodrich. 

The polymers are prepared, for example, by polymerizing a preponderant amount of a 
caiboxylic acid monomer and a lesser amount of a long chain acrylate ester monomer. Amounts of 
the carboxylic monomer can be in the range of 30 to 99% by weight, preferably SO to 99^ by 
10 weight, and especially 90 to 99% by weight whereas amounts of the acrylate ester can be in the 
range of 1 to 30% by weight, preferably 1 to 20% by weight, especially 2 to 10% by weight. 
Amounts of the carboxylic monomer and the long chain acrylate ester are based on the combined 
weight of both components. It should be understood thai more than one carboxylic monomer and 
more than one long chain acrylate ester can be used. 
1^ The polymers can also be crosslinked by inclusion of a suitable crosslinking agent in 

amounts of about 0.1 10 4%. preferably 0.2 to 1% by weight based on the combined weight of the 
caiboxylic monomer and the acrylate ester. 

Production of the copolymers of this invention employs a monomeric mixture which contains 
two essential monomeric ingredients, each in certain proportions, one being a monomeric carboxylic 
20 monomer and the other being an acrylic ester having a long chain aliphatic group. Optionally, there 
is included in the monomeric mixture a crosslinking agent. 

The copolymers of a caiboxylic monomer and an acrylic ester ha\ing a long chain aliphatic 
group can have polymerized therein a major proportion of a lower CI-C4 alk>i ester of acrylic acid, 
methaciylic acid, or ethaciylic acid, in amounts of 0^0V« by weight, preferably 3-30%. based on the 
23 total moDomer. 

The caiboxylic monomers useful in the production of the copolymers of this invention are 
the olefiiucally-unsaturated caiboxylic acids containing at least one activated carbon-to-caifoon 
olefinic double bond, and at least one caiboxyl group, that is, an acid containing an olefinic double 
bond which readily functions in polymerization because of its presence in the monomer molecule 
30 either in the alpha-beta position with respect to a carboxyl group or as part of a terminal methylene 
grouping. The anhydrides can also be used, especially maleic anhydride. 

The preferred carboxylic monomers for use in this invention are the monoolelinic acrylic 
acids having the general structure 



33 



R 

I 

CH2=C— COOH 
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whcrdii R is a substitueot selected from the group consisting of hydrogen, haJogen, hydruxyl. 
lactone, kactanu *nd the cyano <-ON) group, monovalent alkyi radicals, monovalent aiyl radicals, 
monovalent araUcyl radicals, monovalent alkaiyl radicals and monovalent cycloaliphatic radicals. 
Of this class, aciylic acid itself is most preferred because of its generally lower cost, ready 
5 availability, and ability to form superior polymers. Another particularly preferred carboxylic 
monomer is maleic anhydride. 

The preferred acrylic ester monomers having long chain aliphatic groups are derivatives of 
acrylic acid represented by the formula: 




wherein is selected from the group consisting of hydrogen, methyl and ethyl groups and R^ is 
selected from the group consisting of alkyl groups having from 8 to 30 carbon atoms and 
oxyallcylcne and carbonyloxyalkylene groups, preferably alkyl groups of 10 to 30 carbon atoms. 

15 more preferably alkyl groups of 10 to 22 carbon atoms. The oxyalkylene and carbonyloxyalkylene 
groups are particularly oxyethylene and caibonyloxycthylenc groups. Representative higher alkyl 
acrylic esters are decyl acrylate, lauryl acrylate. stearyl acrylate, behenyl acrylate and metiesyl 
acrylate. and the corresponding methacrylates. 

The copofymers described hereirv when tested in the form of 0.2% aqueous mucilages, have 

20 a viscosity of 100 to 30.000 cps, preferably 250 to 40.000 cps, and especially 500 to 35.000 cps. In 
the form of 1.0% aqueous mucilages, have a viscosity of 1.000 to 100,000 cps. preferably 2,000 to 
90.000 cps. and especially 2.500 to 85.000 cps. These viscosities are measured at about 25''C using 
a Brookfield RVT model viscometer at a spindle speed of 20 rpm in the pH range of 7.2 to 7.6. The 
viscosity of these mucilages is an indication of the molecular weight of the herein-disclosed 

25 modified polymers which are charaaerized as being lightly crosstinked. 

The preferred crosslinking agent, if one is employed, is a polyaikenyl polyethcr having more 
than one alkenyl ether grouping per molecule. The most useful possess aikenyl groups in which an 
olefinic double bond is present, attached to a terminal methylene grouping. CH2"C<. They are 
made by the ethcrification of a polyhydhc alcohol containing at least 4 carbon atoms and at least 3 

30 hydroxyl groups. Compounds of this class may be produced by reacting an alkenyl halide. such as 
ally I chloride or ally I bromide with a strongly alkaline aqueous solution of one or more polyhydhc 
alcohols. The product is a complex mixture of polyethers with varying numbers of ether groups. 
Analysis reveals only the average number of ether groupings on each molecule. Efficiency of the 
polyether crosslinking agent increases with the number of potentially polymerizable groups on the 

35 molecule. It is preferred to utilize polyethers containing an average of two or more alkenyl ether 
groupings per molecule. 
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The copolymers arc preTerably made by polymerization in an incn diluent having some 
solubilizing action on one or more of the monomeric ingredients hul substantially none on the 
resultant polymer. Polymerization in mass may be employed but is not preferml because of the 
difficulty in woricing up the solid polymeric masses obtained. Polymerization in an aqueous 
5 medium containing a water-soluble free radical catalyst peroxygen is useful, the product being 
obtained either as a granular procipiute or as a highly swollen gel, either of which may be used 
directly or which are easily further subdivided and dried. 

Polymerization in an organic liquid which is a solvent for the monomers but a non-solvent 
for the polymer, or in a mixture of such solvents, an the presence of a solvenl*soluble catalyst, is 
10 most preferred because ihc product is usually obtained as a very fine, friable and often fluffy 
precipiute which, after solvent removal, seldom requires grinding or other treatment before use. 
Suitable solvents for the latter method include benzene, xylene, tetralin, hexane. heptane, carbon 
tetracholoride. methyl chloride, ethyl chloride, bromo trichloro methane, ethyl acetate, dimethyl 
cartwnate, diethyl carbonate, ethylene dichloride. and mixtures of these and other solvents. 
15 Polymerization can also be carried out in an aqueous medium of soluble noivedox 

multivalent inorganic salt The acid is too soluble in plain water, therefore, the inorganic salt is 
added to insolubilize the acid. In this manner, another phase is introduced and the acid is 
polymerized in a suspension rather than in solution. 

The aqueous medium can be a concentrated solution of the salt or it can be a salt slurry of 
20 the salt. The difference between the two is considerable. Whereas a concentrated solution of 
magnesium sul&te salt ai a reaction temperature is composed of about 2.5 weight pans of the salt 
per single weight part of water, a slurry of the salt is composed of about 20 weight parts of the salt 
per single weight pan of water The use of a concentrated salt solution as the reaction medium is 
preferred. 

25 Although magnesium sulfate is the preferred salt, other organic salts or hydrates thereof can 

be used, including the nonredox multivalent ion salts such as potassium sulfate, calcium chloride, 
secondary sodium phosphate and salts employing combinations of anions and cations such as 
aluminum, barium, berylliunu cadmium, calcium, chloride, chromium, cobalt, lead, magnesium, 
manganese, molybdate, nickel, selenate, strontium, sulfate, tin, tungsten, zinc, and the like. 
30 Success of this polymerization method depends on the faa that the polymerization reaction 

takes place in discrete and separate oil-in-waicr droplcu. Therefore, water solubility of the 
inorganic salt employed should be at least about one-half molar in order to salt out the monomer 
and the formed water-soluble polymer. Moreover, the readily soluble salts can be readily washed 
out of the finished polymer. 
35 Pol>Tnerization in the diluent medium is carried out in the presence of a free radical catalyst 

in a closed vessel in an inen atmosphere and under aut genous pressure or artificially-induced 
pressure r in an open vessel imder reflux at atmospheric pressure. The temperatiur f the 
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poJymcrizaUon may be varied from 0- lo 100« C. depending (o a large degree on the molecular 
weight desired in the polymer. PolymerizaUon under reflux at 50^ to 90* C. under aunospheric 
pressure using a free radical catalyst is generally effective in bringing a polymer yield of 75% to 
100% in less than 10 hours. 
3 Suitable polymerizaUon catalysts include pcroxygcn compounds such as sodium potassium 

and ammonium persuUatei. caprylyl peroxide, benzoyl peroxide, hydrogen peroxide, pelargonyl 
peroxide, cumene hydroperoxides, tertiary bntyl diperphthalaie, tertiary butyl pcrbcnzoate. sodium 
pcracetate. sodium percarbonate. and the like, as well as azo diisobutyiyl nitrilc, hereinafter referred 
to as azoisobutyronitrilc. Other catalysis uulizable arc the stxalled "redox* type of catalysts and 
10 the heavy-metal activated catalyst systems. 

The copolymers generally do not attain their maximum properties in water until converted to 
a partial alkali, ammonium or amine salt. The neutralizing agent is preferably a monovalent alkali 
such as sodium, potassium, lithium or ammonium hydroxide, sodium, potassium, lithium, or 
ammonium carbonate, sodium, potassium. lithium, or ammonium bicarbonate, or mixtures thereof 
15 and also amine bases having not more than one primary or secondary amino group, for example, 
ethanolamine. diethanolamine, triethanolamine. trimeihyl amine, and the like. 

Conventional oil-in-water emulsions have particle size of less than 10 microns, preferably 
6.1-5 microns. Surprisingly, the oil-in-waier emulsions prepared herein vrilh these copolymers 
having a much larger particle size averaging about 50 microns and are in the range of about 10 to 
20 about 100 microns. 

The copolymers, which can contain a small proportion of long chain acrylate esters, can 
function as primary cmulsifiers, whereas polymers similar to the modified polymers but devoid of 
long chain acrylate esters do not possess this property. The emulsions also de-emulsify when 
conucted with the. 

23 Sec, also. U.S. Patent No. 5,004.398. to Lochhead ei al.. issued April 2, 1991, which is 

incorporated by reference herein in its entirety. 
NONEMULSIFYING DETCRSIVE S URFACTANT 

The compositions of the present invention comprise from about 0.05% to about 20%, 
preferably from about 0.10% to about 15%, and more preferably from about 0.5% to about ib% of a 

30 nonemulsifying. detersive surfactant selected from the group consisting of nonionic surfactants, 
anionic surfactants, cationic surfactants, amphoteric surfactanu. zwitterionic surfactants, and 
mixtures thereof. Such noncmulsifying detersive surfactants are well-known to those skilled in the 
art By "nonemulsiiying" is meant that these surfactants do not appreciably emulsify the water and 
oil components of a composition to form an emulsion containing a phase of dispersed panicles in a 

35 continuous phase. By "detersive" is meant that these surfactanu provide a cleansing or detergent 
benefit. Surfactants having relatively high HLB values are preferred herein, because of their 
reduced ability to act as emtilsifters. In the present invention, a single surfactant or a mixture of 
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surlactuits can be utilized. The HLB of the single suriactam and the weighted average HLB for a 
mixture of surfactants should be greater than about 11, preferably from about 11 to about 18. and 
more preferably irom about 12 to about 17. The term HLB" is well-known to those skilled in the an 
and stands for "hydrophilic-lipophtiic balance" and is further described in The HLB System, A 
5 Time-saving Guide to Emulsifier Selection (published by ICI Americas Inc., Wilmington, DE. 
I9S4), which is incorporated by reference herein in iu entirety. Also, the preferred surfactants 
useftil herein generally do not contain aikyi substitucntt having about 15 carbon atoms or more, 
although such materials can be used if the overall HLB value of the surfactant componeru is 
appropriately adjusted. 

10 Nonlirailing examples of suitable surfactarus for use in the compositions of the present 

invention arc disclosed in McCutcheon's, Detergents a nd Emulsifiers . North American edition 
(1986), published by allured Publishing Corporation; McCutcheon's. Functional Materials. North 
American Edition (1992); U.S. Patent No. 5,151,210, to Steuri et al., issued September 29. 1992; 
U.S. Patent No. 5,151.209, to McCall et al„ issued September 29. 1992; U.S. Patent No. 5.120,532, 
15 to Wells et aJ., issued June 9. 1992; U.S. Patent No. 5,011,681, to Ctoni ci al., issued April 30. 
1991; U.S. Patent No. 4,788.006. to Bolich, Jr. et al., issued November 29. 1988; U.S. Patent No. 
4,741,855, to Grole et al. issued May 3, 1988; U.S. Patent No. 4,704.272. to Oh et al, issued 
November 3, 1987; U.S. Pateni No. 4,557, 853, to Collins, issued December 10, 1985; U.S. Patent 
No. 4,421,769, to Dixon et al.. issued December 20, 1983; and U.S. Pateni No. 3,755.560. to 
20 Dickert et al., issued August 28, 1973; each of these documents being incorporated herein by 
reference in its entirety. 

The following are nonlimiting examples of surfactants useful herein. It should be 
recognized that care should be taken in selecting surfactant materials such that the overall HLB 
requirements of the invention are met. 
25 Among the nonionic surfactants that are useful herein are those that can be broadly defined 

as coodensation products of long chain alcohols, e.g. C8-30 alcohols, with sugar or starch polymers, 
i.e.. glycx^ides. These compounds can be represented by the formula (S)n-O-R wherein S is a sugar 
moiety such as glucose, fructose, mannose, and galactose; n is an integer of from about I to about 
1000, and R is a C8-30 allcyl group. £.>cample5 of long chain alcohols from which the alkyl group 
30 can be derived include decyl alcohol, cetyl alcohol, stearyl alcohol, lauryl alcohol, myristyl alcohol, 
oleyl alcohol, and the like. Preferred examples of these surfactants include those wherein S is a 
glucose moiety. R is a C8*20 alkyl group, and n is an integer of from about I to about 9. 
Commercially available examples of these surfactants include decyl polyglucoside (available as 
APG 325 CS from Henkel) and lauryl polyglucoside (available as APG 600CS and 625 CS from 
35 Henkel). 

Other useful nonionic surfactants include the condensation products of alkylene oxides 
with fatty acids (i.e. alkylene oxide esters of fatty acids). When these particular anionic are used, it 
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is preferably to use them at low concentrations, preferably in combination with one or more of the 
other sur&ctuus disclosed herein. These materials have the general formiUa RCO(X)„OH wherein 
R is a CIO-30 alkyi group, X is OCHjCHa- (i.e. derived from ethylene glycol or oxide) or 
OCH^CHCHy (i.e. derived from propylene glycol or oxide), and n is an integer from about 1 to 
about 100. Other nonionic surfactants are the condensation products of alkylene oxides with 2 
moles of fatty acids (i.e. alkylene oxide diestcrs of fatty acids). These materials have the general 
formula RCO(X)nOOCR wherein R is a ClO-30 aflcyl group, X is -OCH2CH2Ki.e. derived from 
ethylene glycol or oxide) or -OCHjCHCHj^i.e. derived from propylene glycol or oxide), and n is 
an integer from about 1 to about 100. Other nonionic surfactants are the condensaUon products of 
alkylene oxides with fatty alcohols (i.e. alkylene oxide ethers of fatty alcohols). These materials 
have the general formula R(X)nOR' wherein R is a C 10-30 aDcyl group. X is -OCH2CH2-(i.e. 
derived from ethylene glycol or oxide) or -OCH2CHCH3. (i.e. derived from propylene glycol or 
oxide), and n is an integer from about 1 to about 100 and R' is H or a 010-30 aDcyl group. Still 
other nonionic surfactants are the condensation products of alkylene oxides with both fatty acids 
15 and fatty alcohoU |i,c. wherein the polyalkylene oxide ponion is estcrifred on one end with a fatty 
acid and ethcrified (I.e. connected via an ether Unkage) on the other end with a fatty alcohol|. 
These materials have the general formula RCO(X)„OR' wherein R and R' are C 10-30 alkyI groups. 
X is -OCH2CH2 (i.c, derived from ethylene glycol or oxide) or -OCH2CHCH3. (derived from 
propylene glycol or oxide), and n is an integer from about 1 to about 100. NonlimiUng examples of 
20 these alkylene oxide derived nonionic surfactants include ceteth-1, ceteth-2. ceted)-6, ceteth-10, 
ceteth-12. ceteareth-2, ceieareth-6. ccteaxeth-IO, cctcareih-l2. stcareih-l. steareth-2, stcarcih-6. 
stcareth-10. stcareth-12, PEG-2 stearate, PEG-4 stearate, PEG-6 siearate. PEG- 10 stearate, PEG- 1 2 
stearate, PEG-20 glyceryl stearate, PEG-80 glyceryl tallowaie. PPG- 10 glyceryl stearate. PEG-30 
glyceryl cocoate, PEG-80 glyceryl cocoaie, PEG-200 glyceryl uNowate, PEG-8 dilaurate, PEG- 10 
25 distearate, and mixtures thereof 

Still other useful nonionic surfactants include polyhydro.xy fatty acid amide surfactants 
corresponding to the stnictural formula: 

O Rl 

II I 

R2 C N Z 

30 

wherein: r' is H, Cj-C^ alkyl. 2-hydroxyethyl. 2-hydroxy- propyl, preferably Cj-C^ alkyl. more 
preferably methyl or ethyl, most preferably methyl; R^ is C^-C^^ alkyl or alkenyl. preferably 
C^-C^^ alkyl or alkenyl, more preferably C^-C^^ alkyl or alkenyl. most preferably Cj ^-C^^ alkyl 
or alkenyl; and Z is a polhydroxyhydrocarbyl moiety having a linear hydrocarbyl chain with a least 
35 3 hydroxyls directly connected to the chain, or an alkoxylated derivative (preferably ethoxylated or 
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propoxyliied) thereof Z preferably is a sugar moiety selected from the ^roup consisting of glucose, 
fructose, maltose, lactose, galactose, mannose. xylose, and mixtures thereof. An cspedally 
preferred surfactant corresponding to the above structure is coconul all^l K-methyl glycoside amide 
(i.c., wherein the R^CO- moiety is derived from coconut oil faiiy adds). Process^ for making 
5 compositions containing polybydroxy fatty add amides are disclosed, for example, in G.B. Patent 
Specification 809,060, published February 18. 1959, by Thomas HedJcy A Co., Ltd.; U.S. Patent 
No. 2,965,576, to E.R. Wilson, issued December 20. 1960; U.S. Patent No. 2.703,798, to A.M. 
Schwartz, issued March 8, 1955; and U.S. Patent No. 1.985.424. to Piggotl, issued December 25. 
1934; which arc incorporated herein by reference in their entirety. 
10 A wide variety of anionic surfactants are useful herein. 5sc. e.g.. U.S. Patent No. 

3.929,678, to Laughlin et al,. issued December 30, 1975, which is incorporated herein by reference 
in its entirety. Nonlimiting examples of anionic surfactants include the alkoyi isethionates. and the 
alkyl and alkyi ether sulfates. The alkoyi .isethionates typically have the formula 
RCOOCHjCHjSOjM wherein R is alkyl or alkcnyl of from about 10 to about 30 carbon atoms, 
15 and M is a water-soluble cation such as ammonium, sodium, potassium and tricthanolamine. 
Nonlimiting examples of these isethionates include those alkoyi isethionates selected from the 
group consisting of ammonium cocoyl isethionate, sodium cocoyl isethionate, sodium lauroyi 
iscthionate, sodium stearoyl isethioikate, and mixtures thereof. 

The alkyl and alkyl ether sulfates typically have the respective formulae ROSO^M and 
20 RO(C2H^O)^SO^M, wherein R is alkyl or alkenyl of from about 10 to about 30 carbon atoms, x is 
from about 1 to about 10, and M is a water-soluble cation such as ammonium, sodium, potassium - 
and tricthanolamine. Another suitable class of anionic surfactants are the water-soluble salts of the 
organic, sulfuric acid reaction producu of the general formula: 
R^-SO^-M 

25 wherein R^ is chosen from the group consisting of a straight or branched chain, saturated aliphatic 
hydrocarbon radical having from about 8 to about 24, preferably about 10 to about 16, carbon 
atoms; and M is a cation. Stilt other anionic synthetic surfactants include the class designated as 
succiiuunates, olefin sulfonates having about 12 to about 24 carbon atoms, arid b-alkyloxy alkanc 
sulfonates. Examples of these materials are sodium laurvl sulfate and anunonium lauryl sulfate. 

30 Other anionic materials useful herein are soaps (i.e. alkali metal salts, e.g., sodium or 

potassium salts) of fatty acids, typically having from about 8 to about 24 carbon atoms, preferably 
from about 10 to about 20 carbon atoms. The fatty acids used in making the soaps can be obtained 
from natural sources such as, for instance, plant or animal-derived glycerides (e.g., palm oil, 
coconut oil, soybean oil, castor oil, tallow, lard, etc.) The fatty acids can also be synthetically 
35 prepared. Soaps are described in more detail in U.S. Patent No. 4,557.853. cited above. 
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Cationic surfactants can also be utilized in the present inveniton. h wever. care should be 
taken to avoid their complexation with the copolymer of the present invention. This undesired 
complexation can be avoided by first neutralizing the copotymer with a suiuble base before the 
cationic surfactant is added to the compositions. Nonlimiting examples of cationic surfactants 
5 useful herein include cationic ammonium salts such as those having the formula: 



R2 - N . R3 

I 

R4 

10 wherein R^, is selected from an alkyl group having from about 12 to about 22 carbon atoms, or 

aromatic, aiyl or alkaiyl groups having from about 12 to about 22 carbon atoms; R . R and R are 

2 3 4 

independently selected from hydrogen, an alkyl group having from about 1 to about 22 carbon 
atoms, or aromatic, aryl or alkaryl groups having from about 12 to about 22 carbon atoms; and X is 
an anion selected from chloride, bromide, iodide, acetate, phosphate, nitrate. suUate. methyl sulfate, 
15 ethyl sulfate, tosylaic. lacute, citrate, glycolate, and mixtures thereof Additionally, the alkyl 
groups can also conuin ether linkages, or hydroxy or amino group substiiuents (e.g., the alkyl 
groups can contain polyethylene glycol and polypropylene glycol moieties). 

More preferably, Rj is an alkyl group having from about 12 to about 22 cartran atoms; R2 
is selected from H or an alky] group having from about I to about 22 carbon atoms; R3 and R4 are 
20 independently seleaed from H or an alkyl group having from about I to about 3 carbon atoms: and 
X is as described in the previous paragraph. 

Most preferably, R| is an alkyl group having from about 12 10 about 22 carbon atoms; R2, 
R3, aiul R4 are seieaed from H or an aUcyl group having from about I to about 3 carbon atoms; and 
X is as described previously. 
25 Alternatively, other useful cationic surfactants include ami no-amides, wherein in the above 

structure R| is alternatively R5CO-(CH2}n wherein R5 is an alkyl group having from about 12 to 
about 22 carbon atoms, and n is an integer from about 2 to about 6. more preferably from about 2 to 
about 4, and most preferably from about 2 to about 3. Nonlimiting examples of these cationic 
eroulsifiers ii^tude stearamidopropyl PG-dimonium chloride phosphate, stearamidopropyl 
30 ethyldimonium ethosulfate, stearamidopropyl dimethyl (myristyl acetate) ammonium chloride, 
stearamidopropyl dimethyl ccisaryl ammonium tosylatc. stearamidopropyl dimethyl ammonium 
chloride, stearamidopropyl dimethyl ammonium lactate, and mixtures thereof. 

Nonlimiting examples of quaternary ammonium salt cationic surfactants include those 
selected from the group consisting of cetyl ammonium chloride, cetyl artunonium bromide, lauryl 
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Ammonium chloride, laiuyl ammoiuum bromide, stcaiyl ammonium chloride, steaiyl ammonium 
bromide, cciyl dimethyl ammonium chloride, cctyl dimethyl ammonium bromide, lauryl dimethyl 
ammonium chloride, laufyl dimethyl ammonium bromide, stcaryl dimethyl ammonium chloride, 
stearyl dimethyl ammonium bromide, cetyl trimethyl ammonium chloride, cetyl trimcthyl 
5 ammonium bromide, lauryl trimethyl ammonium chloride. lauryl trimethyl ammonium bromide, 
stearyl trimethyl ammonium chloride, stcaiyl trimethyl ammonium bromide, lauryl dimethyl 
ammonium chloride, stearyl dimethyl cctyl ditallow dimethyl ammonium chloride, dtcetyl 
ammonium chloride, dicetyl ammonium bromide, dilauiyl ammonium chloride, dilauiyl 
ammonium bromide, distcaiyl ammonium chloride, distcaryl ammonium bromide, dicetyl methyl 
10 ammonium chloride, dicetyl methyl ammonium bromide, dilauiyl methyl ammonium chloride, 
dilauiyl methyl ammonium bromide, disieaiyl methyl ammonium chloride, disteaiyl dimethyl 
ammonium chloride, distcaryl methyl ammonium bromide, and mixnires thereof. Additional 
quatcraaiy ammonium salts include those wherein the CI2 to C22 alkyl carbon chain is derived 
from a tallow fetly acid or from a coconut fatty acid. The term "tallow" refers to an alkyi group 
15 derived from tallow fatty acids (usually hydrogenated tallow fetty acids), which generally have 
mixnires of alkyl diains in the C16 to Cl« range. The term "coconut- refers to an alkyl group 
derived from a coconut fany acid, which generally have mixtures of alkyl chains in the CI2 to CI4 
range. Examples of quaternary ammonium salts derived from these tallow and coconut sources 
include ditalJow dimethyl ammonium chloride, ditallow dimethyl ammonium methyl sulfate, 
20 difhydrogenated tallow) dimethyl ammonium chloride, di(hydragenaled tallow) dimethyl 
ammonium acetate, ditallow dipropyl ammonium phosphate, ditallow dimethyl ammonium nitrate. 
di(coconutalkyt)dimethyl ammonium chloride. di(coconulaUcyl)dimethyl ammonium bromide, 
tallow ammonium chloride, coconut ammonium chloride, stcaramidopropyl PG-dimonium chloride 
phosphate, stearamidopropyl elhyldimonium ethosulfate, stcaramidopropyl dimethyl (myristyl 
25 acetate) ammonium chloride, stcaramidopropyl dimethyl cetearyl ammonium tosylate. 
stearamidopropyl dimethyl ammonium chloride, stearamidopropyl dimethyl ammonium lactate, and 
mixtures thereof. 

Examples of amphoteric and zwinerionic surfactants which can be used in the 

compositions of the present invention are those which arc broadly described as derivatives of 

30 aliphatic secondary and tertiary amines in which the aliphatic radical can be straight or branched 

chain and wherein one of the aliphatic substituents contains froni about 8 to about 22 carbon atoms 

(preferably Cg - Cjg) and one contains an anionic water solubiltzing group, e.g., carfooxy. 

sulfonate, sulfate, phosphate, or phosphonate. Examples are alkyl imino acetates, and 

iminodialkanoaies and aminoalkanoates of the formulas RN|CH,) CO^M) and 

2 m 2 2 

35 RNH(CH2)^C02M wherein m is from 1 to 4, R is a Cg-C22 alkenyl, and M is H. alkali 

metal, alkaline earth metal ammonium, r alkanolammoniimi. Also included are imidazolinium 
and ammonium derivatives. Specific examples of suitable amphoteric surfactants include sodium 
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3-dodecyl-aininopropionate, sodium B-dodecylaminopropane sulfonate N-alkyltauhnes such as the 
one prepared by reacting dodecylamine with sodium isethionatc according to the teaching of U.S. 
Patent 2.658,072 whidi is incorporated herein by reference in its entirely; N-higher aikyi aspartic 
acids such as those produced according to the teaching of U.S. Patent 2,438.091 which is 
5 incorporated herein by reference io its entirety; and the products sold under the trade name 
•Miranol" and described in U.S. Patent 2^28^78, which is incorporated herein by reference in its 
entirety. Other examples of useful amphoterics include phosphates, such as coamidopropyl 
PG-dimonium chloride phosphate (commercially available as Monaquat PTC from Mona Corp.). 

Also useful herein as amphoteric or zwitterionic surfactants are the betaines. Examples of 
10 betaines iticlude the higher alkyi betaines. such as coco dimethyl carboxymethyl betaine, lauryt 
dimethyl caiboxyroethyl bctaine, lauryl dimethyl alphacaiboxyethyl betaine. cetyl dimethyl 
cartx>xymethyl betatne, celyl dimethyl betaine (available as Lonzaine 16SP from Lonza Corp.), 
lauryl bis-<2-hydro.xyethyl) carboxymethyl betaine. stcaryl bts-(2-hydro.xypropyl) carboxymethyl 
betaine* oleyl dimethyl gamma-carboxypropyl betaine, lauryl bis-(2-hydroxypropyl)alpha- 
15 -caiboxyethyl betaine. coco dimethyl sulfopropyl betaine. stcaryl dimethyl sulfopropyl betaine. 
lauryl dimethyl sulfoethyl betaine. lauryl bts-(2-hydroxyethyl) sulfopropyl betaine. and 
amidobetaines and amidosulfobetaines (wherein the RCONH(CH^)^ radical is attached to the 
nitrogen atom of the betaine), oleyl betaine (available as amphoteric Velvetex OLB-50 from 
Henkel), and cocamidopropyl betaine (available as Velvetex BK-35 and BA-35 from Henkel). 
20 Other useful amphoteric and zwitterionic surfactants include the sultaines and 

tiydroxysultaioes such as cocamidopropyl hydroxysultaine (available as Mirauine CBS tom 
Rhone-Pouleoc), and the alkanoyi sarcosi nates corresponding to the formula 
RCON(CH^)CH2CH2C02M wherein R is alJcyl or alkenyl of about 10 to about 20 carbon atoms, 
and M is a water-soluble cation such as ammonium, sodium, potassium and trialkanolamine (e.g.. 
25 triethanolamine), a preferred example of which is sodium lauroyi sareosinate. 

Nonlimiting examples of preferred surfactants for use herein are those selected from the 
group consisting of C8-C14 glucose amides. C8-C14 alkyl polyglucosides. sodium lauryl sulfate, 
sodium lauryl sareosinate, sodium laureth sulfate, ammonium lauryt sulfate, ammonium laumh 
sulfite, dilauryl dimethyl anunonium chloride, dimyristyl dimethyl ammonium chloride, sodium 
30 lauryl taurale, lauryl betaine, tauramide MEA (also known as monoethanolamide of lauric acid), 
lauramide D£A (also known as diethanolamide of lauric acid). PEG-8 dilaurate. lauryl dimethyl 
carboxymethyl betaine, sodium lauryl soap, sodiiun tallow soap, taureth-3, laureth- 10. laureth-20, 
PEG-6 dilaurate. sodiimi deceth sulfate, sodium myreth sulfate, lauroyi sarcosi ne. myristyl betaine. 
and mixtures thereof. 
35 OIL 

The compositions of the present invention comprise from about 0.5% to about 40%, 
preferably from about 1% to about 25%. and more preferably from about 2V« to at>oul 15% of an oil 
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selected from the group consisting of mineral oil. petrotatum, C7^40 branched chain 
hydrocaibons. C1-C30 alcohol esters of C1-C30 cairboxylic adds'/ C1-C30 alcohol esters of C2-C30 
dicarboxylic acids, monoglyocrides of C1-C30 carboxylic acids, diglycerides of C1-C30 caiinxylic 
acids, triglycerides of C1-C30 carboxylic acids, ethylene glycol monoesters of C1-C30 caiboxylic 
5 acids, ethylene glycol diestere of CI-C30 carboxylic acids, propylene glycol monoesters of CI-C30 
carboxylic acids, propylene glycol diesters of CI-C30 cafboxylic acids, CI-C30 carboxylic acid 
monoesters and polyesters of sugars, polydialkylsiloxancs. polydiarylsiloxanes. polyalkarylsiloxancs. 
cylcomethicones having 3 to 9 silicon atoms, vegetable oils, hydrogcoated vegetable oils, 
polypropylene glycols, polypropylene glycol C4<:20 alkyl ethers, di C8<30 alkyi ethers, and 
10 nuxtures thereof. As described above, the compositions arc free from polymerized 1-alkenes having 
10 or more carbon atoms. 

The oil materials generally having low solubility in water, generally less than about 1% by 
weight at 25^, Nonlimiting examples of suitable oil components include, but arc not limited to. 
the following materials. Some of these materials are further described in U.S. Patent No. 4.919.934. 
15 to Dcckner et al., issued April 24 1990, which is incorporated herein by reference in its entirely. 

Mineral oil. which is also known as petrolatum liquid, is a mixture of liquid hydrocarbons 
obtained from petroleum. Sss The Merck Index. Tenth Edition, Entry 7048. p. 1033 (1983) and 
International Cosmetic Ir^grediem Diaionary. FiAh Edition, vol. I. p.415-«l7 (1993), which are 
incorporated by reference herein in their entirety. 
20 Pctrolamm, which is also known as petroleum jelly, is a colloidal system of nonstraighi- 

chain solid hydrocarbons and high-boiling liquid hydrocarbons, in which most of the liquid 
hydrocarbons are held inside the micelles. Sge The Merck Index, Tenth Edition, Entry 7047. p 
1033 (1983); Schindlcr. Drug. Cosmet fnd 89, 36-37, 76. 78-80, 82 (1961); and Iniemaiional 
CosmcUc Ingredient Dictionary, Fifth Edition, vol. I. p. 537 (1993). which arc incorporated by 
25 reference herein in their entirety. 

Straight and branched chain hydrocartxins having from about 7 to about 40 carbon atorrw 
are useful hereia Nonlimiting examples of these hydrocarbon materials include dodecane, 
isododecane, squalanc. cholesterol, hydrogenaied polyisobutylene. docosane (i.e. a C22 
hydrocarbon), hexadecane. isohexadecane (a commercially available hydrocarbon sold as Permethyl 
30 * 10 1 A by Presperse. South PUinfield. NJ). Also useful art the C7-C40 isoparaffins. which are 
C7-C40 branched hydrocarbons. 

Useful oils include C1-C30 alcohol esters of C1-C30 carboxylic acids and of C2-C30 
dicartwxylic acids, including straight and branched chain materials as well as aromatic derivatives. 
Also useful arc esters such as monoglyccrides of CI-C30 carboxylic acids, diglycerides of C1-C30 
35 cartxjxylic acids, triglycerides of CI-C30 carboxylic acids, ethylene glycol monoesters of CI-C30 
carbox>iic acids, ethylene glycol diesters of C1-C30 carboxylic acids, propylene glycol monoesters 
of C1-C30 carboxylic acids, and propylene glycol diesters of CI-C30 cart>oxyiic acids. Straight 



96/32092 PCT/U596/05038 

16 

cfaain, branched chain and aryl carboxylic acids arc included herein. Also useful are propoxylated 
and etboxylated derivatives of these materials. Nonlimiting examples include diisopropyl sd>acate. 
diisopropyl adipate. isopropyi niyristate, isopropyl palmitate, myristyl propionate, ethylene glycol 
distearate, 2-«thyihexyl palmitate. isodecyl neopencanoate, C12.13 alcohols benzoate, di-2. 
5 etfaylbexyl maleate, cctyl palmitate, myristyl myristate, stearyl stearate. cetyl stearate, behenyl 
behenrate, dioctyl malcatc; dioctyl scbacate, diisopropyl adipate. cetyl octanoate, diisopropyl 
dilinoleate* caprilic/capric triglyceride, PEG-6 caprylic/capric triglyceride. PEG-8 caprylic/capric 
triglyceride, and mixtures thereof. 

Also useful are various C1-C30 monoestcrs and polyesters of sugan and related materials. 
10 These esters are derived from a sugar or polyol moiety and one or more cart>oxylic acid moieties. 
Depending on the constituent add and sugar, these esters can be in cither liquid or solid form at 
room temperature. Exaii^>les of liquid esters include: glucose tetraoleate. the glucose tetraesters of 
soybean oil fatty acids (unsaturated), the mannose tetraesters of mLxed soybean oil fatty acids, the 
galaaose tetraesters of oleic acid, the arabinose tetraesters of linoleic acid, xylose ictralinoleate. 
15 galactose pentaolcate, sorbitol tetraolcate, the sorbitol hexaesters of unsaturated soytwan oil &tty 
acids, xylitol pcntaoleate, sucrose tetraoleaie, sucrose pentaoletate. sucrose hexaoleatc. sucrose 
hcpatoleate. sucrose octaoleate* and mixtures thereof Examples of solid esters include: sorbitol 
hexaester in which the carboxylic acid ester moieties are palmitoleate and arachidate in a 1:2 molar 
ratio: the octaester of raffinose in wtiich the carboxylic acid ester moieties are linoleate and bchenate 
20 in a 1:3 molar ratio; the heptaester of maltose wherein the esterifying carboxylic acid moieties are 
sunflower seed oil fatty acids and lignocerate in a 3:4 molar ratio; the octaester of sucrose wherein 
the esteri^ng cartxucylic acid moieties are oleate and behenate in a 2:6 molar ratio; and the 
octaester of sucrose wherein the esterifying cartmxylic acid moieties are laurate. linoleate and 
behenate in a 1:3:4 molar ratio. A preferred solid material is sucrose polyester in which the degree 
23 of esterification is 7-8, and in which the fatty acid moieties are CIS mono- and/or di-unsaturated 
and bebenic. in a molar ratio of unsaturatesrbehenic of 1:7 to 3:5. A particularly preferred solid 
sugar polyester is the octaester of sucrose in which there are about 7 behenic fatty acid moieties and 
about 1 oleic acid moiety in the molecule. The ester materials are further described irv U.S. Patent 
No. 2,831,854. U.S. Patent No. 4,005,196, to Jandacek, issued January 25, 1977; U.S. Patent No. 
30 4,005.195, to Jandacek, issued January 25, 1977, U.S. Patent No. 5,306.516. to Letton et al.. issued 
April 26. 1994; U.S. Patent No. 5.306,515. to Unon et al.. issued April 26. 1994; U.S. Patent No. 
5,305,514, to Lenon et al., issued April 26. 1994; U.S. Patent No. 4.797.300. to Jandacek et al.. 
issued January 10, 1989; U.S. Patent No. 3.963,699. to Rizzi et al. issued June 15. 1976; U.S. Patent 
No. 4,518,772, to Volpenhein. issued May 21, 1985; and U.S. Patent No. 4.517,360, to Volpenhein, 
35 issued May 2U 1985; all of which are incorporated by reference herein an their entirety. 

Silicones such as polydialkylsiJo.xanes, polydiarytsiloxanes, polyalkarylsiJoxancs. and 
cyloomethiconcs having 3 to 9 silicon atoms are useful oils. These silicones include both volatile 
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and nonvolatile materials. These silicones arc disclosed in U.S. Patent No. 3,069,897, to Orr, issued 
[>eccmber 3, 1991, which is incorporated by reference herein in iu entirety. The polyalkylsiloxanes 
include, for example, polyalkylsiloxanes with viscosities of from about 0.5 to about 100,000 
centistokes at 23*C. Such polyalkylsiloxanes correspond to the general chemical formula 
5 R3SiOIR2SiO)xSiR3 v^rein R is an alkyl group (preferably R is methyl or ethyl, more preferably 
methyl) and x is an integer from 0 to about 500, chosen to achieve the desired molecular weight. 
Commercially available polyalkylsiloxanes include the polydimethylsiloxanes, which are also 
known as dimcthicones. nonlimiting examples of which include the Vicasil* scries sold by General 
Electric Company and the Dow Coming® 200 scries sold by Dow Coming Corporation. Specific 
10 examples of polydimethylsiloxanes useful as emollients herein include Dow Corning® 200 fluid 
having a viscosity of 0.65 cenUstokes and a boiling point of lOO'C, Dow Coming® 225 fluid having 
a viscosity of 10 cenUstokes and a boiling point greater than 200«C, and Dow Coming® 200 fluids 
having viscosities of 50, 350, and 12,500 cenUstokes, respecUvely, and boiling points greater than 
200*C. Cyclic polyalkylsiloxanes uscfiil herein include those corresponding to the general chemical 
15 formula ISiR2-OIn wherein R is an alkyl group (preferably R is methyl or ethyl, more preferably 
methyl) and n is an integer from about 3 to about 9, more preferably n is an integer from about 3 to 
about 7, and most preferably n is an integer from about 4 to about 6. When R is methyl, these 
materials are typically referred to as cyclomethicones. Commercially available cydomethicones 
include Dow Coming® 244 fluid having a viscosity of 2.5 cenUstokes. and a boilii^g point of 172"C, 
20 which primarily contains the cyclomethicone tetramer (i.e. n-4), Dow Coming® 344 fluid having a 
viscosity of 2.5 cenUstokes and a boiling point of 178"C, which primarily contains the 
cyclomethicone pcniamer (i.e. n-5), Dow Coming® 245 fluid having a viscosity of 4.2 cenUstokes 
and a boiling point of 205''C, which primarily contains a mi.xture of the cyclomeUucone tetramer 
and pcntamer (i.e. n-4 and 5), and Dow Coming® 345 fluid having a viscosity of 4.5 centistokes 
25 and a boiling point of 217", which primarily contains a mixture of the cyclomethicone tetramer, 
pcntamer, and hexamer (i.e. n-4, 5, and 6). Also uselul arc materials such as 
trimethyisiloxysilicate, which is a polymeric material corresponding to the general chemical 
formula I(CH2)3SiOi/2lxISiC)2ly. wherein x is an integer from about I to about 500 and y is an 
integer from about 1 to about 500. A commercially available trimethyisiloxysilicate is sold as a 
30 mixture with dimeihicone as Dow Coming® 593 fluid. Also useful herein are dimethiconols, 
which are hydroxy terminated dimethyl silicones. These materials can be represented by the general 
chemical formulas R3SiO[R2SiO|xSiR20H and HOR2SiOfR2SiOIxSiR20H wherein R is an alkyl 
group (preferably R is meUiyl or ethyl, more preferably methyl) and x is an integer from 0 to about 
500, chosen to achieve the desired molecular weight. Commercially available dimethiconols are 
35 typically sold as mixtures with dimcthicone or cyclomethicone (e.g. Dow Coming® 1401, 1402, and 
1403 fluids). Also useful herein are polyalkylaryl siloxanes, with polymethylphenyl siloxanes 
having viscosiUes from about 15 to about 65 cenUstokes at 25**C being preferred. These materials 
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are available for example, as SF 1075 meihylphenyl fluid (sold by General Electric Company) and 
556 Cosmetic Grade phenyl trimcthicone fluid (sold by Dow Coming Corporation). 

Vcgeublc oils and hydrogenatcd vegetable oils are also useful herein. Examples of 
vegetable oils and hydrogenaied vegetable oUs include safflower oil. castor oil. coconut oil, 
5 cottonseed oil. menhaden oil, palm kernel oil, palm oil. peanut oil. soybean oil, rapeseed oil. Unseed 
oil. rice bran oil, pine oil, sesame oil, sunflower seed oil, hydrogenatcd safflowcr oil, hydrogenatcd 
castor oil, hydrogenatcd coconut oil. hydrogenatcd cononseed oil, hydrogenatcd menhaden oU, 
hydrogenatcd palm kernel oil, hydrogenatcd palm oil, hydrogenatcd peanut oil, hydrogenatcd 
soybean oil hydrogenatcd rapeseed oil, hydrogenatcd linseed oil. hydrogenaied rice bran oil. 
10 hydrogenatcd sesame oil, hydrogenatcd sunflower seed oil, and mixmrcs thereof 

Also uscftil are polypropylene glycols, C4-C20 alkyl ethers of polypropylene glycols, Cl^O 
caiboxylic acid esters of polypropylene glycols, and di-C«-O0 alkyl ethers. Nonlimiii^ig examples 
of these materials include PPG-14 butyl ether, PPG-15 siearyl ether. PPG-9. PPG.12. PPG-15. PPG- 
17, PPG-20, PPG-26. PPG-30. PPG.34, dioctyl ether, dodecyl octyl ether, and mixtures thereof 
15 WATER 

The compositions of the present invention comprise from about 20% to about 99.44%, more 
preferably from about 50% to about 95%. and most preferably from about 70% to about 90% of 
water. The exact level of water will depend upon the form of the product and the desired moisture 
content. 

20 APPmONAL COMPONENTS 

The compositions of the present invention can comprise a wide range of additional 
components. However^ care should be taken to avoid adding components which can prematurely 
cause the emulsion to break during storage. The CTFA Cosmetic Ingredient Handbook Second 
Edition, 1992, which is incorporated by reference herein in its entirety, describes a wide variety of 

25 nonlimiting cosmetic and pharmaceutical ingredients commonly used in the skin care industry, 
which are suitable for use in the compositions of the present invention. Nonlimiting examples of 
functional classes of ingredients are described at page 537 of this reference. Examples of these 
functional classes include: absorbents, abrasives, anti-acne agents, anticaking agents, antifoaming 
agents, antimicrobial agents, antioxidants, binders, biological additives, buffering agents, bulking 

30 agents, chelating agents, chemical additives, colorants, cosmetic astringents, cosmetic biocides. 
denaturants, drug astringents, external analgesics, film formers, fragraiKc components, humectants. 
opacifying agents, pH adjusters, plasticizers, preservatives, propellants, reducing agents, skin 
bleaching agents, skin-conditioning agents (emollient, humectants, miscellaneous, and occlusive), 
skin protectants, solvents, foam boosters, hydrotropes. solubilizing agents, and suspending agents). 

35 suspending agenu (normirfactant). sunscreen agents, ultraviolet light absortxrs, and viscosity 
increasing agents (aqueous and nonaqueous). £.\amples of other functional classes of materials 
useful herein that are well known to one of ordinary skill in the art include solubilizing agents. 
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sequestrants, and keratolytics. and the like. Low levels of emiUsilying surfactants can also be used 
herein, provided they are added in such a manner to avoid over-cmulsilication of the fonntdation 
and as long as the last-breaking or de-emutsiiying propcnires of the compositions arc not effected. 
Nonlimiting examples of these additioiial components cited in the CTFA Cosmetic 
5 Ingredient Handbook, as well as other materials useful herein, include the following: vitamins and 
derivatives thereof (e.g., vitamin C, Vitamin A (i.e. rctinoic acid), retinol. retinoids, and the likej; 
sunscrecning agents; other silicone materials such as dimethiconol, dimethicone copolyol. and 
amodimethicone, and the like); anti-oxidants; anii-microbial agents; preservatives; emulsifiers; 
polyethyleneglycols and polypropyieneglyocis; polymers for aiding the film-forming properties and 
10 substanlivity of the composition (such as a copolymer of eicoscne and vinyl pyrroltdone, an example 
of which is available from GAF Chemical Corporau'on as Canex® V-220); preservatives for 
maintaining the aniimicrbbial integrity of the compositions; anti-acne medicaments (e.g., 
resorcinol, sulfur, salicylic acid, erythromycin, zinc, and the like); skin bleaching (or lightening) 
agenu iiKluding but not limited to hydroquinone, kojic acid; antioxidants; chelators and 
15 sequestianu; thickening agents such as carbomers (homopolymers of acrylic acid crosslinked with 
an allyl ether of pentaerythritol or an allyl ether of sucrose), crosslinked and noncrosslinked 
nonionic and caUonic polyaciylamides (e.g.. Salcarc® SC92 which has the CTFA designation 
polyquaiemiuro 32 (and) mineral oil, and SaJcarc® SC 93 which has the CTFA designation 
polyquatemium 37 (and) mineral oil (and) PPG-1 tridcccth-6. and the nonionic Seppi-Gel 
20 polyacrylamides available from Seppic Corp.); aesthetic components such as fragrances, pigments, 
colorings, essential oils, skin senates, astringents, skin soothing agents, skin healing agents and the 
like, Inoniimiting examples of these aesthetic components include clove oil. menthol, camphor, 
eucalypms oil, eugenol, menthyl lactate, witch hazel distillate, bisabolol. dipotassium 
glycyrrhizinate and the like); and skin conditioning agents such as urea and glycerol, and also the 
25 propoxylaicd glycerols described in U.S. Patent No. 4.976,953. to Orr ci al.. issued December I L 
1990, which is incorporated by reference herein in its entirety. 

Some of these additioiul ingredients are described in more detail below, 
g^nyryp Aggf^tf 

The compositions of the present invention can also comprise one or more sunscreen agents. 
30 When a sunscreen agent is employed, it is found that the compositions of the present invention are 
also useful for protecting human skin from the harmful effects of ultraviolet radiation. 

The sunscreen agent can comprise from about 0.1% to about 30%. more preferably from 
about 0.5% to about 25%^ and most preferably from about 1% to about 20% of the composition. 
Exact amounts of sunscreen agent will vary depending upon the sunscreen or sunscreens chosen and 
35 the desired Sun Protection Faaor (SPF) to be achieved. SPF is a commonly tised measure of 
photoprotection of a sunscreen against erythema. The SPF is defined as the ratio of the ttltiaviolet 
energy required to produce minimal erythema on protected skin to that required to produce the same 
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minimal erythema on unprotected dun in the same individual. Federal Register. Vol. 45. No. 
166, pp. 38206-38269, August 25, 1978, which is incorporated herein by reference in its entirety. 

A wide variety of sunscreen agents are useful herein. These sunscreen agents include both 
organic compounds and their salts as well as inorganic particulate materials. Without txing limited 
5 by theory, it is believed that sunscreen agents provide protection from ultraviolet radiation by one or 
more of the following mechanisms iiurluding absorption, scattering, and reflection of the ultraviolet 
radiation. Konlimiting examples of these simscreeo agents are described in U.S. f^tcnt No. 
3,087.445, to Haffcy et al.. issued February 11, 1992; U.S. Patent No. 5,073.372. to Turner et al., 
issued December 17. 1991; US. Patent No. 5.073.371, to Turner etal. issued December 17. 1991;. 
10 U.S. Patent No. 5,160.731, to Sabatelli et ai.. issued November 3, 1992; U.S. Patent No. 5.138.089, 
to Sabatelli, issued August II, 1992; U.S. Patent No. 5.041,282, to Sabatelli. issued August 20, 
1991; U.S. Patent No. 4.999.186. to Sabatelli et al., issued March 12, 1991; U S Patent No. 
4,937,370, to Sabatelli. issued June 26. 1990; and Segarin. et al.. at Chapter VIII. pages 189 et scq., 
of Cosmetics Science and Technology: all of these documents being incorporated herein by 
15 reference in their entirety. Preferred among the sunscreen agenu are those selected from the group 
consisting of 2-ethylhexyl p-methoxydnnamaie, octyl salicylate, octocrylene, oxybcnzone. 2- 
ethylhexyl N,N-dimethylamiaobenzoate, p-aminobenzoic add, 2-phenyl-benzimidazole-5-sulfonic 
acid, homomcnthyl salicylate, DEA p-mcthoxycitmamate. 4,4 -methoxy-|-butyldibenzoylmethane. 4- 
isopropyldibenzoylmethane, 3-<4-mcthylbcnzylidene) camphor. 3-benzylidene camphor, 4-N.N- 
20 dimethylaminobenzoic acid ester with 2.4-dihydroxybenzophenone, 4-N.N-dimcthylaminobcnzoic 
acid ester with 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, 4-N.N-dimcthylaminobenzoic acid 
ester with 4-hydroxydibenzoyl- methane. 4-N.N-dimethylaminobeiizoic acid ester with 4-(2- 
hydroxyethoxy)dibcrtzaylmethane, 4-N,N-di(2-ethylhexyl)- aminobcnzoic acid ester with 2.4- 
dihydroxyt>cnzophenone, 4-NJ4-di(2-ethylhexyl)aminobenzoic acid ester with 2-hydroxy-4-(2- 
25 hydroxyethoxy)ben2ophenone, 4-N,N-di(2-ethylhe.>(yl)aminobenzoic acid ester with 4-hy- 
droxydilKnzoylmcthane, 4-N,N-di(2-cthylhc.xyl)aminobeiizoic acid ester with 4-(2-hydroxyeth- 
oxy)dibenzoylmethane, 4-N,N-<2-ethylhexyl)methylaminobenzoic acid ester with 2.4- 
dihydroxybenzophenone, 4-N,N-(2-cthylhe.>cyl)methylaminot>enzoic acid ester with 2-hydroxy-4-<2- 
hydroxyethoxy)benzophenone, 4-N,N-{2-eihylhexyl)niethylaminobenzoic add ester with 4-hy- 
30 droxydibenzoyl methane, 4-N.N-<2-cthylhe\yl)methylanunobenzoic add ester with 4-(2*hydroxyeth- 
oxy)dibenzoylmethane, titanium dioxide, iron o-xide. zinc oxide, and mixtures thereof 

More preferred for use in the compositions described herein are the sunscreen agents 
selected from the group consisting of 2-ethylhexyl N.N-dimethyl-p-aminobeozoate, 2-cthylhexyl p- 
methoxydnnamate, octocrylene, octyl salicylate, homomcnthyl salicylate, p-aminobenzoic acid, 
35 oxyberuone, 2-phcnylbcnzimidazole-5-sulfonic acid. DEA p*methoxycinnamate. 4,4'-methoxy-t- 
butyldibenzoylmcthane, 4-isopn>pyl dibenzoyi methane, 3-(4-methylbertzylidene) camphor, 3- 
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benzylidcnc camphor, 4-N,N-(2-ethylhcxyl)fnethylaniinobeazoic acid ester with 4-<2-hydroxyeth- 
oxy)dlbenzoylincthane, titanium dioxide, iron oxide, zinc oxide, and mixtures thereof. 

Most preferred for tise in the compositions described herein are the sunscreen agenu selected 
from the group consisUng of 2-ethylhexyl N.N-dimethyl*p-aminobenzoate. 2-ethylhexyl p. 
5 methoxycinnamate. ociocrylcne, octyl salicylate, oxybcnzone, 2-phenylbenzimida2ole-5-sulfonic 
acid, 4.4*-methoxy-t-buytdibcnzgylmethane. 3-<4-methylbenzylidene) camphor, 3-benzylidene 
camphor. 4*N,N-(2-ethylhexyl)methylaminobenzoic acid ester with 4-<2-hydroxyeth- 
oxy)dibenzqylmethane. titanium dioxide, iron oxide, zinc oxide, and mixtures thereof 
Humcctants and Moismrizers 
10 The compositions of the present invention can also contain one or more humectants or 

moisturizers. A variety of these materials can be employed and each can be present at a level of 
from about 0.1% to about 20%, more preferably from about 0.5% to about 10%. and most preferably 
from about 1% to about 5%. These materials include guanidine; glycolic acid and glycolate salts 
(c.g., ammonium and quatcmaiy alkyl ammonium); lanic acid and lactate salts (e.g., ammonium 
15 and quaternary alkyl ammonium); aloe vera in any of its \'arieiy of forms (e.g.. aloe vera gel); poly- 
hydroxy alcohols such as sorbitol, glycerol, hexanetriol. propylene glycol, butylene glycol, hexylene 
glycol and the like; polyethylene glycols; sugars and starches: sugar and starch derivatives (e.g., 
alkoxylated glucose); hyaluronic acid: lactamide monocthanolamine; aceumide monoethanolamine: 
and mixtures thereof. 

20 Also, useful are propoxylated glycerols as described in U.S. Patent No. 4.976.953, to Orr et al.. 
issued December 11. 1990. which is incorporated by reference herein in its entirety. An especially 
preferred material for use herein is glycerol. 
METHODS OF PERSONAL CLEANSING 

The compositions of the present invention arc useful for personal cleansing, especially for 
25 cleansing of the face and neck areas. Typically, a suitable or effective amount of the cleansing 
composition is applied to the area to be cleansed. Alternatively, a suitable amount of the cleansing 
composition can be applied via intermediate application to a washcloth, sponge, pad, conon ball or 
other application device. If desired, the area to be cleansed can be prcmoistened with water. It has 
been found that the compositions of the present invention can be combined with water during the 
30 cleansing process and rinsed-off from the skin. Alternatively, the product can be used alone and 
wiped-off from the skin using a pad, cotton ball, tissue, or other like device. The cleansing process 
is typically a two-step process involving application of the product followed either by rinsing of the 
product with water or wiping without the use of water. Generally, an effeaive amount of product to 
be used will depend upon the needs and usage habits of the individual. Typical amounts of the 
35 present composiUons useful for cleansing range from about 0,5 mg/cm^ I about 25 mg/cm^ of skin 
area to be cleansed. 
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EXAMPLgg 

The folJowing examples fimhcf describe and demonstrate embodiments within the scope of 
the present invention. The examples are given solely for the puqwse of illustration and arc not to be 
construed as limitations of the present invention, as many variations thereof are possible viithout 
5 departing from the spirit and scope of the invention. 

Ingredients are identified by chemical or CTFA name. 

EXAMPLES 



10 



Example I 

A personal cleanser coraposiUon is prepared by combining the following ingredients using 
conventional mixing techniques. 

Ingredients Weight Percent 

15 Phase A 

Water qs iqc 

Disodium EDTA 0 | qq 

Glycerin 4Dq 

Methylparaben 0.200 

20 Acrylates/C 10-30 alkyi acrylate Crosspolymer' o 150 

Carbomer 954^ 0.250 

Phase B 

Stearic Acid 0,110 

25 Steaiyl Alcohol 0.875 

Cetyl Alcohol 0.875 

Propylparaben 0.150 

30 Sodium Hydroxide^ 0.130 
Phase D 

Diisopropyl sebacate 1.50 

Isohexadccane 3.00 



35 



EhasJ 

Phenoxyethanol 0.50 
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FragFutct 



0.150 



10 



15 



Glucose Amide q ^ 

^ Available as Pcmulcn® TR-1 from B.F. Goodrich Corporation. 

2 Available as Carbomer<S> 954 from B.F. Goodrich Corporation. 

3 50% aqueous solution. 

In a suitable vessel., the Phase A ingredients are mixed at room temperature to fomi a dispersion 
and heated with sUrring to 70-»0*C. In a separate vessel, the Phase B ingredients are heated with 
siirring to 70^0»C. Phase B is then added to Phase A with mi.ving to form Che emulsion. Next 
Phase C is added to neutralize the composiuon. The Phase D ingredients are added with mixing, 
followed by cooling to 45-50«C. The Phase E ingredients arc Uien added with surring. followed by 
cooling to 40»C Phase F is heated with mixing to 40*»C and added to the emulsion, which is cooled 
to room temperature. 

The resulting cleansing composition is usefiil for cleansing the skin. The emulsion dc- 
emulstfies upon contact with the skin. 

Alternatively, an extra-conditioning cleanser is prepared by increasing the glycerin to 7% 
20 and making a corresponding decrease in the water level. 

In another aliemaUve. the isohexadecane is replaced with an equal ueighl of isododecanc. 



E>^rpply I 

25 A personal cleanser composition is prepared by combining the following ingredients using 

conventional mixing techniques. 

Ingrtttf^nfg Weight Percem 

30 H^Ui 
Water 

Disodium EDTA 
Glycerin 
Methylparaben 
35 Acrylates/CIO-30 alkyi acrylate Crosspolymer^ 
Carbomer 954^ 



QS iOO 
0.100 
4.00 
0.200 
0.150 
0.250 
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Phase B 

Stearic Add 0.110 

Stearyl Alcohol 0.875 

Cetyl Alcohol 0.875 

5 Propylparaben 0.150 

Steareth-2 0.25 

Steareth-21 0.50 



Phase C 

10 Sodium Hydroxide^ 0.130 
Phase D 

Diisopropyl sebacate 1.50 

Isohexadecane 2.00 

15 Mineral Oil* 5.00 



20 



Phase E 

Phenoxyethanol 0.50 
Fragrance 0.150 



Phase F 

Glucose Amide 0.96 

^ Available as Pemulen® TR-1 from B.F. Goodrich Corporation. 
25 ^ Available as Cartwmer^ 954 from B.F. Goodrich Corporation. 
^ 50% aqueous solution. 

* Light mineral oil available as Drakeol 5 from Penreco. Dickenson. TX). 



In a suitable vessel., the Phase A ingredienu are mixed at room temperature to form a dispersion 
30 and heated with stirring to 70-«0**C. In a separate vessel, the Phase B ingredients are heated with 
stirring to 70-80*C. Phase B is then added to Phase A with mixing to form the emulsion. Next, 
Phase C is added to neutralize the composition. The Phase D ingredients are added with mixing, 
followed by cooling to 45-50*C. The Phase E ingredients arc then added with stirring, followed by 
cooling to 40**C. Phase F is heated with mixing ic 40*C and added to the emulsioa which is cooled 
35 to room temperature. 

The resulting cleansing composition is useful for cleansing the skin. The emulsion de- 
emulsifies upon contact with the skin. 
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AJtematively. an extra<onditioning cleanser is prepared by increasing the glycerin to 7% 
and making a corresponding decrease in the water level. 

In another aJtemaihx, the isohcxadecanc is replaced wiih an equal weight of isododecane. 

5 

A personal cleanser composition is prepared by combining the following ingredients using 
conventional mixing techniques. 



10 Ingryjiynts Weight Percent 

Phase A 

Water QS 
Disodium EDTA 0. 100 

J 5 Glycerin 4 qq 

Methylparaben 0.200 

Acrylatc&^Cl 0-30 alkyl aery late Crosspolymer ' 0, 1 50 

Caiboraer 934^ 0.250 

20 PhaseB 

Stearic Acid 0. 1 10 

Stearyl Alcohol 0.875 

Cetyl Alcohol 0.875 

Propylparaben 0.150 

25 Steareth-2 0.23 

Steareth-21 0.30 



30 



Phase C 

Sodium Hydroxide^ 0.130 
Phase D 

Diisopropy] sebacatc 1 .50 

Isohexadecane 5,00 



35 Phase E 

Phenoxycthanol 
Fragrance 



0.30 
0.150 
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Glucose Amide 



0.96 



5 * Available as Pcraulco^ TR-1 from B.F. Goodrich Corporation. 
2 Available as Carfooiner® 954 from B.F. Goodrich Corporation, 
^ 50% aqueous solution. 



In a suitable vessel., the Phase A ingrcdienU arc mixed at room temperature to form a dispersion 
10 and heated with stirring to 70-80''C. In a separate vessel, the Phase B ingredients are heated with 
stirring to TO-SO^C. Phase B is then added to Phase A with mixing to form the emulsion. Next, 
Phase C is added to neutralize the composition. The Phase D ingredients are added with mixing, 
followed by cooling to 45-50"C. The Phase E ingredients are then added with stirring, followed by 
cooling to 40**C. Phase F is heated with mixing to 40**C and added to the emulsion, which is cooled 
15 to room tempeiature. 

The resulting cleansing composition is useful for cleansing the skin. The emulsion de- 
emulsifies upon contact with the skin. 

Alternatively, an extra-conditioning cleanser is prepared by increasing the glycerin to 7% 
and making a corresponding decrease in the water level. 
20 In another alternative, the isohcxadccanc is replaced with an equal weight of isododecane. 

Exyppic 4 

A personal cleanser composition is prepared by combining the following ingredients using 
25 corrventional mixing techniques. 



Ingred^gnt^ 



Weight Percent 



Phase A 



30 



Water 



QS 100 



Disodium EDTA 



0.100 



Glycerin 
Methytparaben 

Aciylates/CIO-30 aUcyl aciylate Crosspolymcr 



4.00 



0.200 



0.150 



35 Cartoomer 954^ 



0.250 
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Stearic Acid 
Sleaiyl AJcohol 
Cetyl Alcohol 
Propylparaben 
Steareth-2 
Steareth-21 



O.UO 

0.875 

0.875 

0.150 

0.10 

0.10 



10 



Phase C 

Sodium Hydroxide^ 
Phase D 

Diisopropyl scbacate 
Isohexadecane 



0.130 



1.50 
5.00 



15 



Phenoxycthanol 
Fragrance 



0.50 
0.150 



20 



Phaser 
Glucose Amide 



0.96 



25 



30 



* Available as Pcmuien® TR-1 from B.F. Goodrich Corporation. 
2 Available as Carbomcr*^ 954 from B.F. Goodrich Corporation. 
^ 50% aqueous solution. 

In a suitable vessel., the Phase A ingredients are mixed at room temperatiu-e to form a dispersion 
and healed with stirring to 70-80^C. In a separate vessel, the Phase B ingredients are heated with 
stirring to 70-80^C. Phase B is then added to Phase A with mixing to form the emulsion. Next, 
Phase C is added to neutralize the composition. The Phase D ingredients are added with mixing, 
followed by cooling Co 45*50^C. The Phase E ingredients are then added with stirring, followed by 
cooling to 40*»C. Phase F is heated with mixing to 40*'C and added to the emulsion, which is cooled 
to room temperature. 

The resulting cleansing composition is useful for cleansing the skin. The emulsion de- 
emulsifies upon contact with the skin. 



35 



Example 5 
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A personal dcanscr composition is prepared by combining ihc following ingredicnis using 
conventional mixing techniques. 



InKredigQts 



Wcighl Percent 



Phase A 
10 Water 

DisodJiun EDTA 

Glycerin 

Methylparaben 

Acfylates/ClO-30 aUcyl acrylate Crosspolymer^ 
15 Caibozner 954^ 



QS 100 

0.100 

4.00 

0.200 

0.150 

0.250 



20 



Phase B 
Stearic Acid 
Sccaryl Alcohol 
Cetyl Alcohol 
Propylparaben 
Steareth-2 
Steareth-21 



0.110 

0.875 

0.875 

0.150 

0.25 

0.50 



25 Phase C 

Sodium Hydroxide^ 



0.130 



30 



Phase D 

Diisopropy] sebacate 
Isohexadecane 



1.50 
5.00 



35 



Ehas^ 

Phenoxycthanol 
Fragrance 

Decyl Polyglucose^ 



0.50 
0.150 



0.96 



wo 96/33092 



29 



PCr/US96/05038 



13 



LaiuicAcid q jO 

* Available as PemiUen® TR-1 from B.F. Goodrich Corporation. 
2 Available as Carbomcr® 954 from B.F. Goodrich CorporaUon. 

5 ^ 50% aqueous solution. 

* Available as Plantaren® from Henkel Corp. 

In a suitable vessel., the Phase A ingredients are mixed at room temperature to form a dispersion 
and heated with sUrring to 70-80-C. In a separate vessel, the Phase B ingredients are heated with 
stirring to 70-80-C. Phase B is then added to Phase A uiih mixing to form the emulsion. Next, 
Phase C is added to neutralize the composition. The Phase D ingredients are added with mixing, 
followed by cooling to 45-30<»C. The Phase E ingredients arc then added with stirring, followed by 
cooling to 40»C. Phase F is heated with mixing to 40"C and added to the emulsion, which is cooled 
to room temperature. 

The resulting cleansing composiuon is useful for cleansing the skin. The emulsion dc- 
emulstfies upon contact with the skin. 



10 



E.xamole 6 

20 A personal cleanser composition is prepared by combining the following ingredients using 

conventional mixing techniques. 

Ingre^iy^ts Wei£ht Percent 

25 Phase A 
Water 

Disodium EDTA 
Glycerin 
Methylparabcn 
30 Acrylates/C10-30alkyl acrylaie Crosspolymer^ 
Carbomcr 954^ 



Phase B 

Stearic Add 0.110 

35 Stcaryl Alcohol 0.875 

Cetyl Alcohol 0.875 

Propylparaben 0.130 



QS 100 
0.100 
4.00 
0.200 
0.150 
0.250 
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Steareth-2 0.25 
Steaieth-21 0 50 

Phase C 

Sodium Hydroxide^ 0.130 
PhaseD 

Dioctyl Maleate I so 

Uobexadecane 5 OO 

Phase £ 

Phenoxyechanol 0.50 
Fragraoce 0.150 

15 fhmV 

Glucose Amide 0.96 

^ Available as Pcmulcn® TR-I from B.F. Goodrich Corporation. 
^ Available as Caibomcr® 954 from B.F. Goodrich Corporation. 
20 ^ 50% aqueous solution. 

In a suitable vessel., the Phase A tngrcdienis are mixed at room temperature to form a dispersion 
and heated with stirring to 70-R0*C. In a separate vessel the Phase B ingredients are heated with 
stirring to 70^»C. Phase B is then added to Phase A with mixing to form the emulsion. Next. 
25 Phase C is added to neutralize the composition. The Phase D ingredients are added with mixing, 
followed by cooling to 45-50*C. The Phase E ingredients are then added with stirring, followed by 
cooling to 40'*C. Phase F is heated with mixing to 40'*C and added to the emulsion, which is cooled 
to room temperature. 

The resulting cleansing composition is useful for cleansing the skin. The emuJsion de- 
30 emulsifies upon contact with the skin. 



Example? 

A personal cleanser composition is prepared by combining the following ingredients using 
35 conventional mixing techniques. This composition utilizes a mixture of silicone materials to 
provide improved skin feel. 
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InCTcdieiny 



Weight Peroenf 



10 



15 



Water 

Disodiiun EDTA 

Glycerin 

MechylpaiBben 

Acrylates/ClO-30 alkyi acrylace Crosspoiymer^ 
Caitxifner 954^ 

Stearic Add 
Stearyl Alcohol 
Celyl Alcohol 
Propylparaben 
Steareth-2 
Stcaretb-31 



QS 100 

0.100 

4.00 

0.200 

0.150 

0.250 



0.110 

0.875 

0.875 

0.150 

0.25 

0.50 



20 



Sodium Hydroxide^ 



0.130 



25 



Diisopropyl scbacaie 
Isohexadecane 

Phase E 

Phenoxyethanol 

Fragraoce 



1.50 
5.00 



0.50 
0.150 



30 pna xF 

Glucose Amide 



0.96 



Phay 0 

Cyclomethicone^ 
35 Cydomeihiconc and Dtmethiconol^ 

Cycloroethicone and Dimelhiconccopolyol^ 
Di methiconecopoly ol ^ 



1.22 
0.58 
0.58 
0.12 
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1 Available as Pcmulcn® TR-1 from B.F. Goodrich Corporation. 
^ Available as Carbomer® 954 from B.F. Goodrich Corporation. 
^ 50% aqueotis solution. 
5 ^ Available as Dow Coming 245 fluid. 
^ Available as Dow Coming 1401 fluid. 
^ Available as Dow Coraing 3225C fhiid. 
^ Available as Dow Coming 193 fluid. 



10 In a suitable vessel., the Phase A ingredients are mi.xcd at room temperature to form a dispersion 
and heated with stirring to 70-80»C. In a separate vessel, the Phase B ingredienu are heated with 
stirring to 70-80*C. Phase B is then added lo Phase A with mixing lo form the emulsion. Next. 
Phase C is added to neutralize the composition. The Phase D ingredients arc added with mixing, 
followed by cooling to 45-50''C. The Phase E ingredients are then added with stirring, followed by 

15 cooling to 40*'C. Phase F is healed with mi.xing to 40"C and added to the emulsion. Next Phase G 
is combined with stirring and added to the emulsion which is then cooled lo room temperature. 

The resulting cleansing composition is useful for cleansing the skin. The emulsion de- 
emulsifies upon contact with the skin. 



20 



25 



gxqnipic 8 

A personal cleanser composition is prepared by combining the following ingredients using 
conventional mixing techniques. This composition utilizes a mixture of sucrose polyesters to 
provide improved skin feel and moisturization. 

Ingrydigntt WeiRhl ?^mm 



Phase A 

Water QS 100 

30 Disodium EDTA 0. 100 

Glycerin 4.00 

Methylparaben 0.200 

Acrylates/C 1 0-30 alkyl acrylate Crosspolymer ^ 0. 1 50 

Carbomer9542 0.250 



35 



Phases 

Stearic Acid 0.110 



wo 96/32092 



PCr/U596y05038 



33 



Steaiyl AlcoKoJ 0.875 

Cctyl Alcohol 0.875 

Propylparaben 0.150 

Sleareth-2 q 25 



Stearetb-21 



0.50 



Liquid Sucrose Polyester^ 2.78 

Solid Sucrose Polyestei^ 0 22 

Phase C 

10 Sodium Hydroxide^ 0.130 



15 



Phase D 

Diisopropyl sebacaie 
Isohexadecane 

Phase E 

Phenoxyethanol 

Fragrance 



1.50 
5.00 



0.50 
0.150 



20 



25 



Phaser 
Glucose Amide 



0.96 



* Available as Pcmulcn® TR-1 from B.F. Goodrich Corporation. 

2 Available as Carboraer* 954 from B.F. Goodrich Corporation. 

3 Liquid mixed hexa-. hepta, and occa-sucrose esters, predominately the ocu-ester esierified with 
mixed soybean oil &tty acids. 

* Solid sucrose octaester esierified with 1 oleic acid and 7 behenic acid moieties. 
^ 50% aqueous solution. 



30 In a suiuble vessel., the Phase A ingredients arc mi.xed at room tcmperalure to form a dispersion 
and heated with stirring lo 70-80*0. In a separate vessel, the Phase B ingredients are heated with 
stirring lo 70-80*C. Phase B is then added to Phase A with mixing Co form the emulsion. Next, 
Phase C is added to neutralize the composition. The Phase D ingredienu arc added with mixing, 
followed by cooling lo 45-50''C. The Phase E ingredienu are then added with stirring, followed by 

35 cooling lo 40*'C. Phase F is heated with mixing to 40*0 and added to the rauision, which is cooled 
to room temperature. 
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The resulting cleansing composition is useiuJ for cleansing the skin. The emulsion de- 
onulsifies upon contact with the skia 

5 Example 9 

The following emulsion forming experiment was conducted using a model system of water 
and 10 pans by weigh! mineral oil. 

Eight samples were prepared having the indicated compositions: 
Beaker 1: 10 paru by weight mineral oii^ and 90 parts by weight of water. 
10 Beaker 2: 10 parts by weight mineral oil^ 88 parts by weight of water, and 2 parts by 

weight of glucose amide. 

Beaker 3: 10 parts by weight mineral oil*. 88 parts by weight of water, aiid 2 parts by 
weight of decyl polyglucose. 

Beaker 4: 10 paru by weight mineral oil*, 88 pans by weight of water, I pan by weight of 
15 stcarcth-2, and I pan by weight of stearclh-21. 

Beaker 3: 10 paru by weight mineral oil*, 89.735 paru by weight of water, 0.2 paru by 
weight of acrylates/ClO-30 alkyi acrylate crosspolymer^, and 0.065 pans by weight of 50% sodium 
hydroxide aqueous solution. 

Beaker 6: 10 parts by weight mineral oil*, 87.735 parts by v^ieight of water, 0.2 paru by 
20 weight of acrylates/C 10-30 alkyl acrylate crosspolymer*, and 0.065 paru by weight of 50V« sodium 
hydroxide aqueous solution, and 2 paru by weight glucose amide 

Beaker 7: 10 parts by wieght mineral oil*, 87.735 paru by weight of water, 0.2 paru by 
weight of acrylates/C 10-30 alkyl acrylate crosspolymer*, and 0.065 paru by weight of 50Vd sodium 
hydroxide aqueous solution, and 2 parts by weight decyl polyglucose. 
25 Beaker 8: 10 parts by weight mineral oil*, 87.735 parts by weight of water, 0.2 parts by 

weight of aciylates/C 10-30 alkyl acrylate crosspolymer*, and 0.065 paru by weight of 50Vo sodium 
hydroxide aqueous solution, 1 part by weight of stearelh-2, and 1 part by weight of steareth-21. 

* Light mineral oil available as Drakeol 5 from Peiueco, Dickenson, TX. 
30 ^ Available as Pemulen^ TR-1 from B.F. Goodrich Corporation. 

The cootenu of Beaker 1 was vigorously stirred with an overhead mixer for approximately 
30 seconds. 

For Beakers 2-4, the water and surfactants were combined and heated to 70"C. The mineral 
35 oU was scpartely heated to 70^C and added to the water phase. The oil and water mixture was 
vigorously stirred with an overhead mixer for approximately 30 seconds. 
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For Bcakcfs 3-8. the waier, the acrylatcs/C 10-30 alkyi aaylaic crosspolymcr, and the 
suifactams (Beakers 6-8) were combined and heated to 70*C. The mineral oil was scpancly heated 
to TO^'C and added to the water phase. The oil and water mixture was vigorously sUrrcd with an 
overhead mixer for approximately 30 seconds. The sodium hydroxide solution was then added with 
5 mixing to neutralize the crosspolymer 

After, standing for approximately 6 hours, each beaker was visually inspected to determine 
whether there were one or two phases present The presence of one phase would indicate that 
emulsificaiion had occurred and the presence of two phases would indicate that emuJsifj cation had 
not occurred. The following is a tabulaUon of the results. 



Phases Observed 
2 
2 
2 
1 
1 
1 
I 
1 

When neither copolymer nor surfactant are present (Beaker I) an emulsion is not formed as 
seen by the presence of 2 phases after mi.xing. The results from Beakers 2 and 3. i.e. 2 phases 
remaining after mixing, demonstrate that surfactants such as glucose amide and dccyl polygluce arc 
non-emulsifying surfaoants. The result from Beaker 4. shows that the 1:1 combination of Steareth* 
2 and Steareth-21 is an emulsifying surfactant. The acrylates/ClOOO alkyI acrylatc crosspolymer. 
when neutralized with an appropriate base such as sodium hydroxide, acts as an emulsifier when 
used alone (Beaker 5) or in combination with a surfactant system (Beakers 6-8). 

These results demonstrate that acrylatcs/CI0-C30 alkyI acrylate crosspolymer can emulsify 
a simple oil such as mineral oil and that a surfactant can be either an emulsifying or a non- 
emulsifying surfactant 



15 



20 



Beaker 


CoDolvmcr 


Surfactanj 


1 


none 


none 


2 


none 


glucose amide 


3 


none 


decyl polyglucose 


4 


none 


Stearcth-2/Steareth-2 1 


3 


Yes 


iume 


6 


Yes 


glucose amide 


7 


Yes 


decyl polyglucose 


8 


Yes 


Steareth-2/Steareth-2 1 
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1. A composition for pcrsooal cleansing in the form of ao oil-ln-water emulsion thai is free 
from l-aOceoes having 10 or more caibon atoms, comprising: 

(a) from 0.0 IVs to 5% by weight of a copolymer comprising a monomer selected from 
the group consisting of acrylic acid, salts of acrylic acid. C J-C4 alkyl-substituted acrylic acid, salu 

5 of C1-C4 alkyl-substituted acrylic acid, C1-C4 alkyl esters of acrylic acid, C1-C4 alkyl esters of Cl- 
C4 alJcyl-substituted acrylic acid, malctc anhydride, and mixtures thereof; and a monomer selected 
from the group consisting of C10-C30 allcyl esters of acrylic add, C10-C30 alkyl esters of C1-C4 
alkyl-substituted acrylic add, and mixtures thereof. 

(b) from 0.05% to 20% by weight of a non-emulsi^ing detersive surfactant having an 
10 HL6 greater than 11, 

(c) from 0.5% to 40% by weight of an oil selected from the group consisting of 
mineral oil, petrolatum, C7-C40 branched chain hydrocarbons, C1-C30 alcohol esters of C1-C30 
carboxylic acids, monoglyccrides of C1-C30 carboxylic adds, diglycerides of C1-C30 carboxylic 
acids, triglycerides of C1-C30 carboxylic adds, ethylene glycol monoesters of CI-C30 cart>oxybc 

15 acids, ethylene glycol diesters of C1-C30 carboxylic adds, propylene glycol monoesters of C1-C30 
carboxylic acids, propylene glycol diesters of C1-C30 carboxylic adds, Ci-C30 carboxylic add 
sugar esters. C1-C30 carboxylic add sugar polyesters, polydialkylsiloxanes, polydiaryl siloxanes, 
polyalkarylsiloxanes, cylcomethicones having 3 to 9 silicon atoms, vegetable oils, hydrogenated 
vegetable oils, polypropylene glycols, polypropylene glycol C4<:20 alkyl ethers, C1-C20 carboxylic 

20 acid esters of polypropylene glycols, di C8-C30 alkyl ethers, arul mixtures thereof, and 

(d) from 20% to 99.44% by weight water. 

2. A composiCioD according to Claim 1 wherein said emulsion has the charaaeristic of de- 
emulsifying on contact with him&an skiiL 

3. A composition according to Claim 2 wherein said copolymer further comprises a 
crossUnking agent, preferably wherein said crosslinking agent is a polyalkenyl polycihcr of a 
polyhydric alcohol containing at least 3 carbon atoms arid at least three hydroxy groups, and more 
preferably wherein said crosslinking agent is selected from the group consisting of allyl ethers of 
sucrose, allyl ethers of pentaerythritol, and mixtures thereof 

4. A composition according to Claim 3 wherein said copolymer is an acrylates/C 10-30 alkyl 
acrylate crosspolymer. 

5. A composition according to Claim 4 wherein said non-cmulstfying detersive surfactant is 
selected from the group consisting of cationic surfactants, anionic surfactants, nonionic surfactants, 
zwitterionic surfactants, amphoteric surfactants, and mixtures thereof, and preferably wherein said 
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surfactant is selected from the group consisting of C8-C14 glucose amides. C8-C14 alkyl 
polyglucosides. sodium lauiyl luliatc, sodium lauiyl sajrcosinate, sodium taumh sul&te, ammonium 
lauiyl sulfate, ammonium laurcth sulfate, sodium lauiyl tauratc, lauiyl bctainc, lauramide MEA, 
lauramide DEA, PEG-8 dilauratc, lauiyl dimethyl carboxymethyl bctaine. sodium lauiyl soap, 
sodium taUow soap, Uureih-3. laureth-lO. laurtlh-20. PEG-6 dilauratc. sodium dccclh sulfate, 
sodium myreth sulfate, lauroyl sarcosine, myristyl betaine. and mixtures thereof 

6. A composition according to Claim 5 wherein said oU is selected from the group consisting 
of mineral oil. petrolatum, and mixtures thereof. 

7. A composiUon according to Claim 5 wherein said oil is selected from the group consisUng 
of C7<:40 straight and branched chain hydrocarbons, and mixtures thereof, preferably wherein said 
oil is selected from the group consisting of isododccanc, isohcxadccane. and mixtures thereof. 

8. A composition according to any of Claims 1-9 wherein said composition is selected from 
the group consisting of rinsed compositions and wipe-off compositions. 

9. A method for cleansing sldn comprising the steps of 

(1) applying to the skin from 0.3 mg/cm^ to 25 mg/cm^ of the composition of aiiy of claims 1-7. 
and 

(2) rinsing the composition from the skin. 

10. A method for cleansing skin comprising the steps of: 

(1) applying to the skin from 0.5 mg/cm^ to 25 mg/cm^ of the composition of any of claims 1-7, 
and 

(2) wiping the composition from the skin. 
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